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Effect of Glucose Oxidase from the Marine Bacterium Bacillus sp. CAMT22370 on Quality Preservation of
Pacific White Shrimp during Cold Storage
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Abstract: The effect of treatment with a novel glucose oxidase at a concentration of 0.1% (m/m) produced by the marine
bacterium Bacillus sp. CAMT22370 in liquid-state fermentation on the sensory quality, texture, total volatile basic nitrogen
(TVB-N) and total viable count (TVC) of Pacific white shrimps was evaluated as compared with sodium sulfite, phytic acid
and VC. The results revealed that Pacific white shrimps exhibited more desirable appearance, especially in terms of low
melanosis, when immersed into glucose oxidase solution for 5 minutes, as compared with the control group. In addition,
the sensory score of the treated sample was more than 10 points after 120 h of storage at 4 ‘C. Glucose oxidase treatment
not only effectively prevented the browning of shrimps but also significantly preserved the color, odor, hardness, elasticity,
chewiness and adhesiveness (P << 0.05). Furthermore, TVB-N and TVC values were 20.40 mg/100 g and 4.41 (Ig (CFU/g))
respectively, after this period of storage. These findings indicated the glucose oxidase from Bacillus sp. CAMT22370 had
the potential to be used for the preservation of Pacific white shrimps.
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Table1 Effect of preservatives on sensory quality of Pacific white
shrimps during cold storage
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Fig. 1  Effect of preservatives on sensory scores of Pacific white shrimps

during cold storage
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Table2 Effect of preservatives on texture profile characteristics of
Pacific white shrimps during cold storage

AR RS y FibtE v ST
A g N UM (NG Nemm  PRIE BB

0 3124043 699£0.78 024£0.03 11.43£0.53 0.66+0.03 2.18£0.13
24 271+026 649£0.81 0.21£0.03 10.1620.62 0.58£0.02 2.06%0.11
48 2431041 5411079 021+0.02 8.48%0.53 0.51+0.03 1.87+0.08
R 720 2304033 51542063 0094003 6631051 0454003 1.5630.07
9 2061032 495%0.71 0.18%0.01 5.15+0.64 043£0.02 1.35%0.13
120 1812029 4.10£0.62 0.17£0.02 4.49+0.73 0.40£0.03 0.92%0.12

0 3.12+040 7.21£0.65 024%0.01 11.38+0.83 0.62£0.03 2.18%0.11
24 2914033 6.73£0.68 0.21£0.03 10.52+0.88 0.59£0.02 2.14£0.07

ﬂ@j 48 2411045 6.12£0.63 0.20£0.04 9.53+0.74 0.53£0.04 1.91£0.13
%mﬁ 72 230+032 572+0.70 020£0.03 8.70+0.69 0.47+0.03 1.72£0.07
96 2131036 550£0.53 0.19£0.02 731+0.73 044£0.04 1.51£0.06

120 2.08+043 5.19%0.82 0.18+0.03 577+0.77 0.42£0.03 1.32%0.06

0 321+041 6.93£0.87 025£0.03 11.19£0.83 0.63£0.05 2.20%0.07

24 292%£042 6.86+0.73 0.23£0.02 10.53£0.86 0.61+0.03 2.13£0.08
48 2731038 5251081 0224004 9.55+0.72 058+0.03 2.05+0.11
fiRe 72 2411043 582£0.61 021£0.03 8.11+0.83 0.54£0.02 1.92£0.13
96 2224044 578+0.69 020£0.02 7924071 0.50+0.03 1.74£0.08

120 223x026 5.15%0.66 0.19£0.03 629+0.73 045£0.02 1.65%0.07

0 3324043 692£0.73 025003 11.74+0.73 0.61£0.03 2.23£0.11

24 301+032 6.64£0.80 0.23£0.03 1045+0.81 0.59£0.03 2.18%0.13

Ve 48 271+033 6.12£0.71 0212001 9.51+0.82 0.56£0.02 2.07£0.09
72 2324035 5.57+0.72 020£0.03 8.68+0.79 0.53+0.01 1.83£0.13

96 2254033 5.36+0.65 020£0.02 640073 0.46+0.03 1.64£0.07

120 2.17£041 5.13+0.62 0.19£0.03 598076 044+0.04 1.49£0.12

0 3204043 7.19£0.73 024£0.03 11.29£0.74 0.62+0.03 2.25+0.13

24 304038 6.93£0.80 0.23£0.01 1052073 0.60£0.02 2.16%0.07

GOD 48 2924033 6.31£0.81 0.23£0.03 9.56+0.75 0.58+0.03 2.12%0.11

72 2554032 590+0.83 022£0.02 8731081 0.54+0.04 2.05£0.08
96 2411043 587£0.77 022£0.04 7262080 0.52+0.02 2.01£0.12
120 233£040 5.36+0.71 021£0.01 6.95£0.79 046+0.03 1.91+0.08
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Table3  Effect of preservatives on changes in texture parameters of
Pacific white shrimps after 120 h of cold storage

B B WA e e
ZETI Mo S TP L O GO E S TN

ZAME 1312017 2.89£0.11° 0.07£0.01° 6.941045" 0.26+0.01° 1.2640.14°
THEREH 1.0420.16" 2.02£0.19° 0.0620.01° 561056 0.20£0.02° 0.8620.117
M 098+0.12" 1.78+0.18" 0.06+0.01° 5.90+0.52" 0.18+0.02" 0.55+0.15
VC 1.1540.16" 1.7940.18" 0.06+£001° 576061 0.17+0.03" 0.74+0.13"
GOD  0.88+0.17" 1.83£0.19" 0.03£0.01° 5.34+040° 0.16+0.02" 0.34+0.12°

e FAURAR NS FRAAR R ZRBE (P<0.05) .
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Fig.2  Effect of preservatives on total volatile basic nitrogen content of

Pacific white shrimps during cold storage
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Fig.3  Effect of preservatives on total bacterial counts of Pacific white
shrimps during cold storage
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